For fixed target operation the proton beam is extracted at 14 GeV over 5 These considerations have motivated our study on transition radiation 1 produced by high energy proton beams and its possible use as a permanent, quasi non-destructive beam diagnostic tool 2.
For fixed target operation the proton beam is extracted at 14 GeV over 5 successive turns of each 2.1ps from the CPS and injected into the SPS. The current from a secondary emission monitor is sampled every 0.lps by a charge coupled device. The stored signal is afterwards scanned at a lower frequency and provides an accurate profile evolution during injection. For slow proton beam extraction at 450 GeV a new type of detector has been developed. It In order to obtain information of the time structure of the beam a system that samples and diagnoses the current of the foils at fixed intervals has been developed.
The constraint of a large bandwidth and the long cables to the control area has been resolved by the intermediate storage of the samples of each individual foil in a high accuracy "320 cell analog shift register" which is situated very close to the detector.
The analog shift register is a charge coupled device (C.C.D, Lecroy MV200) which consists of a sampling stage converting the input voltage into a charge on the first capacitor of a row of 320 capacitors. A clocking mechanism shifts the charge from the nth capacitor to the (n+l)th capacitor. Thus after 320 clock pulses the charge initially applied to the first capacitor is presented to the last capacitor. An ouput stage converts this charge back again into voltage.
With a constant clock rate this analog shift register thus is acting as a sampled analog line. Stopping the clock, at the end of the injection into the SPS, converts the delay line in a kind of multi-cell analog memory where the time structure of the injection pulse is stored. The information can then be retrieved with a much lower clock rate.
Electronic set-up Electronic set-up
The output current of each foil is sampled and stored by a C.C.D. Two foils produce over a resistor of 11OQ a voltage proportionnal to the beam intensity. The other 3 foils produce on a capacitor a voltage proportionnal to the integrated intensity. Each sample has a duration of lOOns. Therefore the injection signal (5x2.lps) will be stored in 105, out of the 320 analog memory cells, at a well defined instant of the injection process. 
Experimental results
One set of measurements is shown in figure 6 where: Using several of such systems, but with more profile detectors, would allow emittance measurements on distinct time slices.
